I. Introduction
The efficiency calibration of a system is dependent not only on the detector, but on the radiation attenuation factors in the detector-source configuration, and therefore is invalid unless all parameters of the sample assay condition are identical to the calibration condition. An alternative to source-based calibrations is to mathematically model the efficiency response of a given detector-sample configuration [1] .
Several techniques can be used to determine the total efficiency such as Monte Carlo simulations, semi-empirical methods and experimental measurements. MC technique requires a good definition of the geometry and materials, including window thickness together with an accurate set of cross-sections [2] .
MC method obtains answers by simulating individual particles and recording some tallies of their average behavior. The average behavior of particles in the physical system is then inferred from the average behavior of the simulated particles. MCNP code treats an arbitrary three-dimensional configuration of materials in geometric cells bounded by surfaces [3] . ISOCS TM (In Situ Object Counting System) Calibration Software brings a new level of capabilities to gamma sample assay by eliminating the need for traditional calibration sources during the efficiency calibration process. By combining the detector characterization produced by the MCNP modeling code, mathematical geometry templates, and a few physical sample parameters, ISOCS TM Calibration Software gives you the ability to produce accurate qualitative and quantitative gamma assays of most any sample type and size [4] .
In this paper MCNPX code is employed to estimate the absolute full energy peak efficiency for the measuring system in order to estimate the 238 U and 235 U mass contents. ISOCS TM calibration software was used to generate the efficiency file and to check the geometry validity. The generate efficiency file used for estimating 238 U and 235 U mass contents. [5] . These materials are subject to the international nuclear safeguards. Figure  1 A commercial high-Purity (HPGe) germanium gamma-ray spectrometry produced by Canberra, with a Broad-Energy germanium crystal (Model BE2830), was employed to measure the Count rates due to uranium isotopes. The data acquisition system in this work involves Genie-2000 software.
II. Materials and Methods
Samples have a cylindrical shape of approximately 4 cm radius and 9 cm height. The samples were placed in front of the detector as the circular base face the detector so that extended axis of symmetry of the cylinder and the HPGe crystal detector is the same. For all measurements, the samples-to-Aluminum cap of the detector distances (d = 30 cm) were adjusted and optimized in such a way to obtain the maximum count rate mean while the counting losses due to pile up and dead time were minimized. Figure 2 shows a schematic diagram for the experimental setup configuration arranged to samples measurements. 
MCNPX and ISOCS
TM were used to estimate the absolute full energy peak efficiency (ε ab ) of the detector at both 185.7 and 1001.1 keV gamma energies. MCNPX input file was constructed by considering the following:
-
The data provided by the manufacture for the detector and samples -The command F8: P card was considered in this study, to calculate the number of photons of energy line (185.7 keV or 1001 keV) deposited in detector -The history cutoff (NPS) card was used and selected to achieve random statistical errors of better than (2%). ISOCS TM calibration software was employed by considering the following: o Samples counted using a Falcon 5000 (Model BE2830) detector that has been characterized by CANBERRA [4] . o Gamma spectra obtained from the detector acquired and analyzed via the Genie 2000 Software. o Dimensions and material composition of the container, sample matrix and source-to-detector distance inserted into the Geometry Composer (ISOCS TM Calibration Software) and generate an efficiency calibration file. o The efficiency calibration file was used for the analysis of the spectrum collected during the sample count.
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The measured count rates at 185.7 and 1001.1 keV gamma energies, the calculated absolute full energy peak efficiency, using MCNPX modeling and ISOCS TM calibration software, at the same energies, and the specific activities of the measured two gamma energy lines were substituted into Eq. (1) to obtain the 235 U and 238 U mass contents in nuclear materials.
Net counting rate C R in a gamma-peak of certain energy due to any radioactive isotope as a function of ε ab could be given as [6] :
Where, M is the mass of the assayed isotope in grams, S a is the specific activity of the measured gamma-photons with specified energy (g -1 s -1 ), ε ab is the absolute full energy peak efficiency of the detector at the measured gamma energy III. Results and discussion
Count rate measurements
The count rates (C R ) with the associated percentage relative uncertainties (σ CR ) are given in Table (1). Relative uncertainties are relatively large; it was expected due to the short life times (t = 10 min) of measurement to simulate in-field measurements.
Absolute efficiency estimation
The results of the absolute full energy peak efficiency estimation with the associated percentage relative uncertainties are given in Table ( 2) for the five samples.
As the uranium enrichment increase the estimated ε ab is either approximately unchanged or slightly increased. All estimated uncertainties due to MCNPX calculations for all samples were less than 2%. U masses in MCNPX-based estimation are found to be in the range from 1.17% to 3.38% and the uncertainties of 238 U masses are in the range from 2.80% to 3.18%.
Estimated masses
The specific activity of the 185.7 and 1001.1 keV gamma-ray line add a relatively small error contribution to the uncertainty (less than 0.83%). 
Table (5):
238 U mass estimated by the described method in comparison with declared values Figure 4 shows the estimated 238 U-mass content values with their uncertainties. It is clear that the estimated masses using both methods are in agreement with declared value within the uncertainties. 
IV. Conclusions
This work describes a comparison of two gamma-ray efficiency estimation techniques for nuclear material verification, Canberra's ISOCS TM and MCNP efficiency calibrations. the absolute full energy peak efficiency of the detector for five different U 3 
